1.. Introduction {#s6}
================

Several authors have expressed concerns about the increasing use of cell phones, internet games, and various types of social media by adolescents.[@B1],[@B2] The concern is focused both on the inordinate amount of time using these media (which detracts from other developmentally important activities) and on the often sexual and violent content they are exposed to on these media. Excessive use of these media has been associated with increased aggressiveness, early sexual activity, and the use of tobacco and alcohol.[@B3],[@B4] Other studies report an association with obesity and eating disorders.[@B5],[@B6],[@B7],[@B8] Studies about the relationship between media use and cognitive development and academic achievement have not be conclusive.[@B9],[@B10],[@B11],[@B12],[@B13],[@B14]

There have been some studies about media use among adolescents in Thailand, but most of these studies had substantial methodological flaws (e.g., asking parents about their children's media use, limiting the questionnaire to one or two types of media, etc.) that raise serious questions about the validity of the reported results. This study tries to address these limitations by selecting a representative sample of adolescent school children in Bangkok and administering a survey that covers the full range of media (cell phone, television, video games, listening to music, social networking media, etc.) and that asks respondents both about the duration of use and about the type of content used.

2.. Methods {#s7}
===========

2.1. Sample and setting {#s7a}
-----------------------

The sampling procedure is shown in Figure 1. A stratified random sample of four schools were identified from the 385 middle/high schools and 20 vocational schools in the Bangkok Municipality and then at each selected school one class from each grade (grades 7 to 12) was selected and the students in those classes (11 to 19 years of age) were given the survey questionnaire to complete at home and return within 24 hours. Both the student and a parent signed the informed consent form for the survey. The survey was conducted between September and December 2011.

![Identification of survey participants](sap-26-04-216-g002){#sap-26-04-216-g002.tif}

2.2. Questionnaire {#s7b}
------------------

The questionnaire used in this study was translated and modified from the 'Generation M2-Media in the Lives of 8- to 18-Year-Olds' questionnaire, which has been used widely in the United States. (The original questionnaire is available in Appendix C of the document available at:<http://kaiserfamilyfoundation.files.wordpress.com/2013/01/8010.pdf>.) We received permission from the Kaiser Family Foundation to translate and use the questionnaire in Thailand.

In the survey respondents are asked about the frequency and duration of use of different types of electronic media over the previous day. Frequency of use is categorized as: 'never', 'a little of the time', 'some of the time' and 'most of the time'. Duration of use is categorized 'none', '5-30 min', '30-60 min', '1-3 h' and 'more than 3 h'. The responses were kept anonymous so it was not possible to identify the results for individual students.

Respondents were also asked about the number of electronic media in the household, including televisions, VCD/DVD players, radios, computers, and game consoles. The responses were classified as '1', '2', '3', and 'more than 3'. A separate set of questions asked about the availability of portable devices including mobile phones, CD players, MP3 players, laptops, tablets, internet connectable devices, and handheld game consoles. Finally respondents indicated which devices were available in their bedrooms.

Questions about use of phones covered the time spent talking on landlines and mobile phones, and the frequency of using mobile phones for text messaging, taking photos, recording videos, listening to music, connecting to the internet, playing games, watching television, watching movies, and using social networking services. Television use was specified by time period (\'07:00 to 12:00\' \'12:00 to 18:00\' and \'after 18:00\') and by type of media (standard television, mobile phone, MP3 player, internet, computer, and VCD/DVD player). The time spent playing games on electronic devices was categorized by type of device: stationary game console, mobile phone, handheld game console. Time spent listening to music, news, and podcasts was also categorized by device: radio, CD player, MP3 player, mobile phone, and computer.

The duration of use of computers at home, school, internet cafe, and other location over the prior 24 hours was categorized by type of activity: 'doing homework', 'playing computer games', 'instant messaging', 'emailing', 'reading magazines or newspapers online', 'doing graphical work (e.g. powerpoint, photo editing, web design)', 'visiting social networking sites such as Myspace or Facebook', 'visiting websites to watch or upload videos (e.g. YouTube)', visiting other types of websites (e.g. Wikipedia, Yahoo, MTV.com, Kapook or Sanook) for anything besides schoolwork' and 'doing something else on the computer (not including listening to music or watching DVDs or TV shows, which was recorded elsewhere)'. Separate questions assessed whether or not the respondent had everdownloaded music from the internet; used instant messaging; obtained information on the internet about a health issue; listened to the radio through the Internet; visited MySpace, Facebook, Hi-5 or Twitter; created a profile on MySpace, Facebook, Hi-5 or Twitter; watched a TV show on the internet from a computer; watched a TV show on a cell phone or iPod or other MP3 player; read a blog; written a blog; watched a video on a site like YouTube or Google Video; or posted a video to a site like YouTube or Google Video.

Respondents indicated how often their parents enforced rules about mobile phone use and about the use of other electronic media; their responses were categorized as 'most of the time', 'some of the time', 'a little of the time', 'never', and 'parents don't have rules about phone (or other electronic media) use'.

2.3. Statistical analyses {#s7c}
-------------------------

We used SPSS version 20 for statistical analyses.

The questionnaire recorded times using each device for each specific use in time ranges (i.e., none, 5-30min, 30-60min, 1-3 hours, and \>3 hours) so it was not possible to compute the times engaged in each activity by simply adding the times using each specific device for the activity (e.g., adding time using fixed phone and time using mobile phone to determine total time using a phone). To overcome this we estimated the time engaged in an activity by assuming that the time spent using each specific device for the activity was the lowest value in the reported range (e.g., if time using a cell phone was scored as '1-3' hours, we assumed it was 1 hour when combining it with time using a fixed phone to arrive at total time using a phone). We used the same process when combining the times engaged in the various activities to estimate the 'total time using electronic devices in last 24 hours' variable.

We compared the time spent engaged in each type of activity and the total time spent using mobile phones, computers, or any type of electronic device by gender, age (below 15 vs. 15 and older), and parental education (with or without university degree) using Mann-Whitney rank tests (reporting the standardized Z-value); we also compare these measures with the student's grade point average in the prior year (0.00-2.50, 2.50-3.00, 3.00-3.50, and more than 3.50) using Spearman (rank) correlation coefficients. All tests were two-tailed and statistical significance was set as p-value\<0.05.

3.. Results {#s8}
===========

The characteristics of respondents are shown in Table 1. The 768 participants who completed the survey included 325 (42.3%) males and 443 (57.7%) females; their mean (sd) age was 15.4 (1.5) years.

###### 

Characteristics of the sample

  Characteristics                                n (%)
  ---------------------------------------------- -------------
  GRADE LEVEL                                    
    grade 7                                      85 (11.1%)
    grade 8                                      105 (13.7%)
    grade 9                                      190 (24.7%)
    grade 10                                     201 (26.2%)
    grade 11                                     161 (21.0%)
    grade 12                                     26 (3.4%)
  EDUCATION OF FATHER                            
    Primary school                               84 (11.4%)
    Secondary school or vocational certificate   309 (41.9%)
    Bachelor degree                              252 (34.2%)
    Graduate degree                              92 (12.5%)
  EDUCATION OF MOTHER                            
    Primary school                               124 (16.7%)
    Secondary school or vocational certificate   265 (35.7%)
    Bachelor degree                              297 (40.0%)
    Graduate degree                              56 (7.5%)
  GRADE POINT AVERAGE IN PRIOR YEAR              
    0.50-1.00                                    4 (0.5%)
    1.00-1.50                                    10 (1.3%)
    1.50-2.00                                    37 (4.9%)
    2.00-2.50                                    93 (12.3%)
    2.50-3.00                                    233 (30.8%)
    3.00-3.50                                    217 (28.7%)
    3.50-4.00                                    162 (21.4%)

The availability of electronic devices is shown in Table 2. Virtually all respondents reported having a television in the home, 97% reported having a computer in the home, and 90% reported having internet access in the home; 28% had more than 3 television sets in the home and 15% had more than 3 computers in the home. Among the respondents, 94% had mobile phones, 77% had a television in their bedroom, 52% had a computer in their bedroom, and 47% had internet access in their bedroom.

###### 

Availability of electronic devices

  ------------------------------------------------------------------------------------------------------
                                  none\         1 device\     2 devices\    3 devices\    \>3 devices\
                                  n (%)         n (%)         n (%)         n (%)         n (%)
  ------------------------------- ------------- ------------- ------------- ------------- --------------
  IN HOUSEHOLD                                                                            

    television                    1 (0.1%)      145 (18.9%)   222 (29.0%)   181 (23.6%)   217 (28.3%)

    CD/DVD player                 18 (2.3%)     222 (28.9%)   271 (35.3%)   146 (19.0%)   110 (14.3%)

    radio                         144 (18.8%)   319 (41.7%)   196 (25.6%)   55 (7.2%)     111 (14.5%)

    computer                      24 (3.1%)     300 (39.2%)   237 (31.0%)   93 (12.2%)    111 (14.5%)

    game console                  392 (51.3%)   215 (28.1%)   99 (13.0%)    25 (3.3%)     33 (4.3%)

  IN RESPONDENT'S BEDROOM^a^                                                              

    television                    170 (22.3%)   592 (77.7%)   \-\--         \-\--         \-\--

    CD/DVD player                 321 (42.1%)   441 (57.4%)   \-\--         \-\--         \-\--

    radio                         506 (66.4%)   256 (33.6%)   \-\--         \-\--         \-\--

    computer                      369 (48.4%)   393 (51.6%)   \-\--         \-\--         \-\--

    game console                  602 (79.0%)   160 (21.0%)   \-\--         \-\--         \-\--

    internet                      404 (53.0%)   358 (47.0%)   \-\--         \-\--         \-\--

    cable TV                      483 (63.4%)   279 (36.6%)   \-\--         \-\--         \-\--

  PORTABLE DEVICES^a^                                                                     

    mobile phone                  49 (6.4%)     718 (93.6%)   \-\--         \-\--         \-\--

    CD player                     753 (98.2%)   14 (1.8%)     \-\--         \-\--         \-\--

    MP3 player                    595 (77.6%)   172 (22.4%)   \-\--         \-\--         \-\--

    laptop                        693 (90.4%)   74 (9.6%)     \-\--         \-\--         \-\--

    tablet                        739 (96.3%)   28 (3.7%)     \-\--         \-\--         \-\--

    internet connectable device   540 (70.4%)   358 (47.0%)   \-\--         \-\--         \-\--

    cable TV                      483 (63.4%)   279 (36.6%)   \-\--         \-\--         \-\--
  ------------------------------------------------------------------------------------------------------

^a^ for the 'IN RESPONDENT'S BEDROOM' and 'PORTABLE DEVICES' categories, the '1 device' column refers to '1 or more devices'

3.1. Use of electronic devices {#s8a}
==============================

The frequency and pattern of use of the different electronic devices are shown in Tables 3 and 4. Almost all respondents used multiple electronic devices for a variety of purposes in the 24 hours prior to the survey. Among the respondents, 96.2% had watched television shows or movies using a variety of devices; 94.3% had listened to music; 91% had used social networks or instant messaging; 90.4% had used a computer for some other recreational purpose (e.g., watching music videos); 95.3% had played games on an electronic device; 94.4% had used a phone; and 70.6% had used a computer to do homework.

###### 

Time engaged in different activities using various electronic devices in prior 24 hours

  -----------------------------------------------------------------------------------------------------------------------
  Item \[number of the 768 cases with data\]        none\         5-30 min\     30-60 min\    1-3 hours\    \>3hours\
                                                    n (%)         n (%)         n (%)         n (%)         n (%)
  ------------------------------------------------- ------------- ------------- ------------- ------------- -------------
  TALKING ON PHONE                                                                                          

    fixed telephone \[761\]                         539 (70.8%)   193 (25.4%)   20 (2.6%)     5 (0.7%)      4 (0.5%)

    mobile phone \[768\]                            138 (18.0%)   487 (63.4%)   82 (10.7%)    42 (5.5%)     19 (2.5%)

    using EITHER device\[767\]                      120 (15.6%)   498 (64.9%)   73 (9.5%)     57 (7.4%)     19 (2.5%)

  OTHER MODES OF SOCIAL COMMUNICATION                                                                       

    visiting social networking sites \[594\]        73 (12.3%)    143 (24.1%)   120 (20.2%)   126 (21.2%)   132 (22.2%)

    instant messaging \[599\]                       163 (27.2%)   137 (22.9%)   93 (15.5%)    92 (15.4%)    114 (19.0%)

    e-mailing \[594\]                               422 (71.0%)   126 (21.2%)   18 (3.0%)     11 (1.9%)     17 (2.9%)

    ANY of these three activities \[597\]           54 (9.0%)     115 (19.3%)   86 (14.4%)    178 (29.8%)   164 (27.5%)

  DOING HOMEWORK ON COMPUTER \[598\]                176 (29.4%)   190 (31.8%)   138 (23.1%)   65 (10.9%)    29 (4.8%)

  WATCHING TELEVISION OR MOVIES                                                                             

    television \[767\]                              70 (9.1%)     145 (18.9%)   100 (13.0%)   265 (34.5%)   187 (24.3%)

    internet \[762\]                                316 (41.5%)   116 (15.2%)   103 (13.5%)   114 (15.0%)   113 (14.8%)

    CD/DVD player \[763\]                           551 (72.2%)   72 (9.4%)     42 (5.5%)     60 (7.9%)     38 (5.0%)

    mobile phone \[762\]                            587 (77.0%)   101 (13.3%)   24 (3.1%)     22 (2.9%)     28 (3.7%)

    computer \[759\]                                581 (76.5%)   74 (9.7%)     39 (5.1%)     38 (5.0%)     27 (3.6%)

    MP3 player \[763\]                              604 (79.2%)   84 (11.0%)    40 (5.2%)     21 (2.8%)     14 (1.8%)

    using ANY device \[767\]                        29 (3.8%)     92 (12.0%)    74 (9.6%)     272 (35.5%)   300 (39.1%)

  TIME OF WATCHING TELEVISION                                                                               

    from 7am to 12am \[767\]                        451 (58.8%)   138 (18.0%)   69 (9.0%)     66 (8.6%)     43 (5.6%)

    from 12am to 6pm \[768\]                        296 (38.5%)   159 (20.7%)   130 (16.9%)   122 (15.9%)   61 (7.9%)

    after 6pm \[761\]                               129 (17.0%)   149 (19.6%)   131 (17.2%)   212 (27.9%)   140 (18.4%)

  PLAYING GAMES                                                                                             

    mobile phone \[765\]                            360 (47.1%)   275 (35.9%)   64 (8.4%)     32 (4.2%)     34 (4.4%)

    handheld console \[765\]                        566 (74.0%)   91 (11.9%)    52 (6.8%)     29 (3.8%)     27 (3.5%)

    game console \[765\]                            641 (83.8%)   49 (6.4%)     24 (3.1%)     33 (4.3%)     18 (2.4%)

    computer \[599\]                                214 (35.7%)   105 (17.5%)   109 (18.2%)   88 (14.7%)    83 (13.9%)

    using ANY device \[702\]                        103 (14.7%)   209 (29.8%)   112 (16.0%)   150 (21.4%)   128 (18.2%)

  LISTENING TO MUSIC                                                                                        

    Computer \[759\]                                270 (35.6%)   148 (19.5%)   116 (15.3%)   117 (15.4%)   108 (14.2%)

    mobile phone \[760\]                            178 (23.4%)   239 (31.4%)   153 (20.1%)   101 (13.3%)   89 (11.7%)

    MP3 player \[758\]                              540 (71.2%)   108 (14.2%)   50 (6.6%)     30 (4.0%)     30 (4.0%)

    Radio \[760\]                                   549 (72.2%)   113 (14.9%)   38 (5.0%)     33 (4.3%)     27 (3.6%)

    CD player \[759\]                               633 (83.4%)   52 (6.9%)     39 (5.1%)     21 (2.8%)     14 (1.8%)

    ANY device \[761\]                              43 (5.7%)     187 (24.6%)   124 (16.3%)   214 (28.1%)   193 (25.4%)

  LISTENING TO OTHER AUDIO CONTENT                                                                          

    Internet \[759\]                                428 (56.4%)   181 (23.8%)   67 (8.8%)     42 (5.5%)     41 (5.4%)

    Radio \[759\]                                   576 (75.8%)   129 (17.0%)   27 (3.6%)     14 (1.8%)     13 (1.7%)

    USE of EITHER method \[758\]                    347 (45.8%)   231 (30.5%)   77 (10.2%)    54 (7.0%)     49 (6.4%)

  OTHER ACTIVITIES ON COMPUTER                                                                              

    visiting video download websites \[591\]        250 (42.3%)   110 (18.6%)   95 (16.1%)    73 (12.4%)    63 (10.7%)

    doing graphics \[594\]                          395 (66.5%)   102 (17.2%)   50 (8.4%)     30 (5.1%)     17 (2.9%)

    reading magazines or newspaper online \[594\]   365 (61.4%)   158 (26.6%)   35 (5.9%)     23 (3.9%)     13 (2.2%)

    visiting any other types of websites \[594\]    285 (48.0%)   179 (30.1%)   74 (12.5%)    30 (5.1%)     26 (4.4%)

    doing something else on computer \[592\]        196 (33.1%)   174 (29.4%)   100 (16.9%)   58 (9.8%)     64 (10.8%)

    ANY of these activities on computer \[592\]     57 (9.6%)     149 (25.2%)   98 (16.6%)    162 (27.4%)   126 (21.3%)
  -----------------------------------------------------------------------------------------------------------------------

The time spent engaging in these activities was substantial. Among the respondents, 39% reported watching television shows or movies for 3 hours or more per day, primarily in the evening hours on a household television set or the internet. In addition, 28% reported spending 3 or more hours per day communicating with others on social networking sites, by instant messaging, or by e-mailing; 25% reported spending 3 or more hours per day listening to music, primarily on a computer or mobile phone; 18% reported spending 3 or more hours per day playing games on a computer or other device; and 16% reported using computers 3 hours or more per day for other recreational activities such as downloading videos, watching music videos, and so forth. Using a computer to do homework or talking on a phone with friends consumed much less time than these other activities: only 4.8% used a computer for homework for more than 3 hours per day and only 2.5% talked on a phone (usually a mobile phone) for more than 3 hours per day.

Overall, using a conservative method to compute total time spent using various electronic devices in the prior 24 hours (see methods section), 21.4% reported using electronic devices for less than 3 hours, 23.8% used electronic devices for 3 to 5 hours, 27.6% used electronic devices for 6 to 11 hours, and 27.2% used electronic devices for 12 or more hours. Only 6% of respondents used electronic devices for 1 hour or less in the prior day.

Among all respondents 56% reported having some household rules about the use of electronic devices (including cellphones) and 19% reported that there were parental rules about the use of electronic devices in the home that were regularly enforced. Only 69 respondents (9%) reported having mobile phone use rules in the home that were regularly enforced.

3.2. Association between usage of electronic devices and demographic factors {#s8b}
============================================================================

The relationship between the amount of time spent engaged in the various types of device-enhanced activities and the total time spent using cell phones, computers, or any electronic device with gender, age, parental education, maternal education, and grade point average are shown in Table 4.

###### 

Mobile phone use by adolescents and the prevalence and enforcement of parental rules about use of electronic devices in the recent past

  ---------------------------------------------------------------------------------------------------------
  Frequency of different uses of mobile phones\   never\        occasionally\   sometimes\    often\
  among 768 respondents                           n (%)         n (%)           n (%)         n (%)
  ----------------------------------------------- ------------- --------------- ------------- -------------
    listening to music                            27 (3.5%)     45 (5.9%)       144 (18.8%)   550 (71.8%)

    using social network services                 153 (19.9%)   81 (10.6%)      139 (18.1%)   394 (51.4%)

    taking photos                                 46 (6.0%)     221 (28.9%)     241 (31.5%)   258 (33.7%)

    connecting to internet                        167 (21.8%)   171 (22.3%)     174 (22.7%)   253 (33.0%)

    playing video games                           80 (10.4%)    250 (32.6%)     242 (31.6%)   194 (25.3%)

    messaging                                     86 (11.2%)    362 (47.3%)     209 (27.3%)   108 (14.1%)

    watching television                           494 (64.6%)   114 (14.9%)     60 (7.8%)     97 (12.7%)

    watching movies                               438 (57.3%)   153 (20.0%)     107 (14.0%)   67 (8.8%)

    recording videos                              148 (19.3%)   436 (56.9%)     148 (19.3%)   33 (4.3%)

  FREQUENCY PARENTS ENFORCE RULES^a^                                                          

    about mobile phone use (n=241)                8 (1.0%)      8 (1.0%)        156 (20.3%)   69 (9.0%)

    about use of ANY devices (n=432)              8 (1.0%)      20 (2.6%)       260 (33.9%)   144 (18.8%)
  ---------------------------------------------------------------------------------------------------------

^a^241 (31.4%) of the respondents reported household rules about mobile phone use and 432 (56.3%) reported household rules about use of any electronic device (including mobile phone)s

The overall lack of associations between these demographic variables and the time engaged in the various activities using electronic devices was remarkable. Parental and maternal level of education were unrelated to any of the variables. Student grade point average (GPA) in the prior year was only related to one variable: students with lower GPAs were more likely to spend longer playing games on electronic devices (*r*~s~=-0.094, *p*=0.014). Age (under 15 vs. 15 or older) was only related to the two interpersonal communication variables: older children spent significantly more time talking with friends on phones and engaged in other forms of social communication (via social networks, text messaging, and e-mailing) than younger children.

###### 

Association between demographic characteristics and time spent using electronic devices for different types of activities

  Time spent engaged in activity                      Age    Sex^a^   Paternal education^a^   Maternal education^a^   Grade Point Average (GPA) in prior year^a^                                                                                               
  --------------------------------------------------- ------ -------- ----------------------- ----------------------- -------------------------------------------- --------------- ------ ------ --------- ------ ------ --------- ------ ------ ------ ------ -------------
  TALKING ON FIXED OR MOBILE PHONE                                                                                                                                                                                                                             
    none                                              19.3   13.7                             19.2                    12.5                                                         18.8   12.5             17.2   13.9             15.3   14.2   18.9   14.3   
    5-30 min                                          67.0   63.8     **3.36**                65.9                    64.5                                         **3.48**        61.6   68.5   0.26      63.5   67.3   0.66      61.1   63.9   67.7   66.5   -0.046
    30-60 min                                         8.5    10.1     **(0.001)**             7.2                     10.9                                         **(\<0.001)**   9.4    9.9    (0.796)   9.8    9.4    (0.512)   14.6   9.4    5.5    9.3    (0.206)
    1-3 h                                             3.7    9.5                              5.9                     8.7                                                          7.4    6.7              7.5    6.2              7.6    9.4    6.0    6.2    
    \>3h                                              1.5    3.0                              1.2                     3.4                                                          2.8    2.3              2.1    3.1              1.4    3.0    1.8    3.7    
  OTHER MODES OF SOCIAL COMMUNICATION^b^                                                                                                                                                                                                                       
    none                                              12.4   7.3                              10.7                    7.8                                                          10.8   6.7              10.4   7.2              8.9    9.6    8.1    9.8    
    5-30 min                                          19.4   19.2     **2.16**                21.7                    16.6                                         **2.58**        19.3   20.1   0.21      17.4   22.7   0.95      15.2   19.7   19.7   22.0   -0.043
    30-60 min                                         16.4   13.4     **(0.031)**             15.4                    13.4                                         **(0.010)**     11.8   17.1   (0.834)   12.8   16.5   (0.342)   14.3   16.9   13.9   10.6   (0.297)
    1-3 h                                             28.4   30.6                             28.3                    31.2                                                         29.2   31.6             30.9   28.8             26.8   28.1   31.8   33.3   
    \>3h                                              23.4   29.5                             23.9                    30.9                                                         28.9   24.5             28.5   24.8             34.8   25.8   26.6   24.4   
  DOING HOMEWORK ON COMPUTER                                                                                                                                                                                                                                   
    none                                              29.5   29.4                             30.1                    29.0                                                         32.0   26.0             29.9   28.7             24.1   33.0   30.6   28.5   
    5-30 min                                          36.0   29.6     1.03                    34.9                    29.0                                         1.89            29.4   34.6   0.74      29.9   33.3   0.47      34.8   32.4   30.6   28.5   0.005
    30-60 min                                         22.0   23.6     (0.303)                 24.3                    21.8                                         (0.059)         22.2   24.5   (0.459)   22.5   24.4   (0.637)   25.9   20.1   19.7   30.1   (0.895)
    1-3 h                                             6.5    13.1                             8.5                     13.1                                                         11.1   10.8             12.4   9.7              10.7   10.1   13.3   8.9    
    \>3h                                              6.0    4.3                              2.2                     7.2                                                          5.2    4.1              5.4    3.9              4.5    4.5    5.8    4.1    
  WATCHING TELEVISION OR MOVIES (any device)                                                                                                                                                                                                                   
    none                                              1.1    5.2                              3.1                     4.1                                                          5.3    2.3              4.6    3.1              3.5    6.4    1.8    3.1    
    5-30 min                                          12.5   11.7     1.05                    9.6                     13.7                                         0.32            9.7    15.5   0.94      10.3   14.5   1.09      12.5   12.4   9.7    13.7   -0.008
    30-60 min                                         10     9.5      (0.294)                 9.9                     9.6                                          -0.752          9.9    9.9    (0.349)   10     9.7    (0.277)   9      7.7    12.4   9.3    (0.835)
    1-3 h                                             35.8   35.3                             39.9                    32.3                                                         35.4   35.9             34.7   36.4             30.6   35.6   38.2   33.5   
    \>3h                                              40.6   38.3                             37.5                    40.3                                                         39.7   36.4             40.4   36.4             44.4   37.8   37.8   40.4   
  PLAYING GAMES ON ELECTRONIC DEVICES                                                                                                                                                                                                                          
    none                                              13.3   15.4                             6.9                     20.4                                                         16.7   12.1             14.4   15.1             6.1    17.4   19.3   11.4   
    5-30 min                                          31.5   28.9     0.14                    23.3                    34.9                                         **7.24**        30.9   28.3   1.44      31.7   27     0.52      31.3   24.4   29.9   35.6   **-0.094**
    30-60 min                                         15.7   16.1     (0.889)                 16.1                    16.1                                         **(\<0.001)**   12.7   19.6   (0.149)   14.4   17.5   (0.604)   14.4   17.8   15.2   15.4   **(0.014)**
    1-3 h                                             23.4   20.3                             29.5                    14.8                                                         22.7   20.6             21.8   20.9             24.2   20.2   20.8   22.1   
    \>3h                                              16.1   19.4                             24.3                    13.8                                                         17.0   19.3             17.6   19.1             24.2   20.2   14.7   15.4   
  LISTENING TO MUSIC ON ELECTRONIC DEVICES                                                                                                                                                                                                                     
    none                                              7.8    4.5                              5.9                     5.5                                                          5.4    6.2              4.9    6.9              2.1    5.6    5.6    8.1    
    5-30 min                                          26.5   23.5     1.62                    28.3                    21.6                                         **2.01**        24     25.7   0.98      24     25.9   1.56      25.7   23.3   25.8   25     -0.019
    30-60 min                                         15.7   16.6     (0.104)                 16.5                    16.1                                         **(0.045)**     17.6   15.4   (0.329)   16     17     (0.118)   15.3   21.1   13.6   12.5   (0.599)
    1-3 h                                             25.7   29.4                             25.9                    29.9                                                         25.8   30.2             27.9   27.3             31.9   25.4   29.1   28.7   
    \>3h                                              24.3   26.0                             23.4                    26.9                                                         27.3   22.5             27.1   23.0             25.0   24.6   25.8   25.6   
  LISTENING TO OTHER AUDIO (ANY DEVICE)                                                                                                                                                                                                                        
    none                                              47.7   44.7                             42.7                    48.4                                                         48.7   41.2             48.1   42.9             44.4   49.1   45.5   40.9   
    5-30 min                                          28.6   31.5     0.35                    33.6                    28.0                                         1.16            28.7   34.1   1.44      29.4   32.3   1.07      29.9   29.7   29.9   34.0   0.021
    30-60 min                                         7.5    11.6     (0.726)                 9.3                     10.6                                         (0.245)         7.9    13.4   (0.150)   8.6    12.7   (0.285)   6.2    9.1    13.3   10.7   (0.574)
    1-3 h                                             8.6    6.3                              7.8                     6.5                                                          7.7    5.9              7.0    6.6              9.7    6.9    4.7    8.8    
    \>3h                                              7.5    5.9                              6.5                     6.5                                                          6.9    5.3              7.0    5.5              9.7    5.2    6.6    5.7    
  OTHER RECREATIONAL ACTIVITIES ON COMPUTER^c^                                                                                                                                                                                                                 
    none                                              10.4   9.2                              12.0                    7.8                                                          11.9   7.1              9.8    9.4              8.3    12.4   7.6    8.9    
    5-30 min                                          26.9   24.3     0.29                    28.5                    22.2                                         **2.70**        27.1   24.7   1.46      26.4   25.7   0.51      24.1   24.7   27.3   26.0   -0.012
    30-60 min                                         14.9   17.4     (0.769)                 16.1                    16.6                                         **(0.007)**     16.2   16.5   (0.144)   15.2   18.1   (0.611)   16.7   18.0   17.4   13.0   (0.778)
    1-3 h                                             24.9   28.6                             24.7                    29.7                                                         23.1   31.5             25.3   27.9             25.9   22.5   27.3   34.1   
    \>3h                                              22.9   20.5                             18.7                    23.8                                                         21.8   20.2             23.3   18.8             25.0   22.5   20.3   17.9   
  TOTAL DAILY TIME ON COMPUTER, ANY ACTIVITY                                                                                                                                                                                                                   
    none                                              1.4    1.9                              0.7                     2.6                                                          2.5    0.7              1.9    1.4              0.0    2.7    1.1    3.1    
    5-30 min                                          15.6   10.3     0.76                    13.2                    11.1                                         0.5             11.0   14.0   0.18      10.8   14.4   1.66      11.8   10.9   13.7   13.0   -0.046
    30-60 min                                         8.5    9.9      (0.448)                 9.6                     9.1                                          (0.618)         10.7   7.7    (0.861)   9.2    9.9    (0.096)   9.2    8.7    8.8    10.7   (0.256)
    1-3 h                                             31.8   33.9                             34.2                    32.0                                                         31.4   35.3             31.5   34.6             30.3   35.3   34.1   30.5   
    \>3h                                              42.7   44.0                             42.3                    45.2                                                         44.0   42.3             46.5   39.7             48.7   42.4   42.3   42.7   
  TOTAL DAILY TIME ON CELL PHONE, ANY ACTIVITY                                                                                                                                                                                                                 
    none                                              5.9    5.0                              7.7                     3.2                                                          6.1    5.0              5.7    5.4              3.5    6.9    6.0    4.3    
    5-30 min                                          40.7   34.8     1.74                    39.3                    35.3                                         **3.11**        34.9   40.5   0.88      36.0   38.9   0.67      35.4   34.3   38     40.7   -0.031
    30-60 min                                         17     19.9     (0.083)                 19.2                    18.7                                         **(0.002)**     21.4   16.9   (0.380)   19.8   18.5   (0.502)   20.1   20.6   16.7   17.9   (0.398)
    1-3 h                                             21.9   21.9                             20.1                    23.5                                                         19.3   23.3             20.8   21.6             22.9   22.3   22.2   20.4   
    \>3h                                              14.4   18.3                             13.6                    19.4                                                         18.3   14.3             17.7   15.6             18.1   15.9   17.1   16.7   
  TOTAL TIME ON ELECTRONIC DEVICES IN LAST 24 HOURS                                                                                                                                                                                                            
    under 3 hours                                     25.5   20.7                             21.4                    23.2                                                         23.4   22.1             21.1   24.4             22.2   25.8   19.8   21.0   
    3-5 hours                                         21     24.3     1.13                    23.8                    22.3                                         0.2             21.9   23.6   0, 24     23.9   23.2   1.05      18.8   20.6   25.3   29.0   -0.039
    6-11 hours                                        28.4   26.4     (0.259)                 27.6                    27.0                                         (0.843)         27.2   26.5   (0.813)   26.5   26.6   (0.295)   26.4   24.0   31.8   24.1   (0.283)
    12+ hours                                         25.1   28.6                             27.2                    27.5                                                         27.5   27.1             28.5   25.8             32.6   29.6   23.0   25.9   

^a^ In 5 cases no sex is coded, in 31 cases no paternal education is coded, in 26 cases no maternal education is coded, and in 12 cases no GPA is coded

^b^ Includes visiting social network sites, instant messaging, and e-mailing

^c^ Includes visiting video websites, watching music videos, doing graphics, reading magazines or newspapers on computer, and other computer activities not included in previous categories

There were, however, some interesting differences by gender. Girls spent more time than boys engaged in interpersonal communication activities using a phone or other means of social communication. Boys spent much more time playing games on electronic devices than girls but girls spent more time listening to music. There was no difference in the total time spent on a computer during the day by gender, but girls spent more time than boys using a computer for other types of recreational activities (not including watching television shows, watching movies or playing games) and there was a non-significant trend (*p*=0.059) for girls to spend more time using a computer to do homework than boys. Girls also spent more time using cell phones than boys.

None of the demographic variables assessed was significantly related to our measure of total time using electronic devices in the prior day.

4.. Discussion {#s9}
==============

4.1. Main findings {#s9a}
==================

Given the widespread availability of a bewildering array of electronic devices to adolescents, and the--- as yet unproven -- assumption that excessive use of these devices or the access to inappropriate content afforded by these devices has serious social and psychological consequences, accurate monitoring of the time they spend on these media and of the content they see on these media is essential. Without such information it will not be possible to confirm the presumed negative impact of the use of these devices and, more importantly, it will not be possible to assess the effectiveness of interventions aimed at decreasing usage and decreasing access to inappropriate content. There has been considerable research in this area in high-income countries but relatively little such research in low- and middle-income countries.

The current study used an adapted version of an instrument used for this purpose in the United States with a sample of middle school and high school students in Bangkok, Thailand. Using this adapted instrument, we found that the adolescent respondents had ready assess to most types of electronic devices, often in their bedroom. They used these devices for a substantial part of the day (over one-quarter of respondents used these devices for more than 12 hours per day!) and typically utilized several different types of devices to obtain content of interest. Interestingly, the time engaged in different activities using the devices and the total time using a computer, a cell phone, or any electronic device was not related to parental education -- a marker of the socioeconomic status of the family. The use of the devices was also not related to prior academic performance, with the one exception of a weak negative correlation between time spent playing computer games and grade point average in the prior year. The usage pattern by age and gender was consistent with current understanding of adolescent social development: as they age adolescents become increasingly focused on interpersonal relationships so they tend to spend more time on electronic media engaged in interpersonal communication (i.e., talking on the phone, visiting social network sites, and text messaging); and girls tend to be more engaged in interpersonal relationships and passive recreational activities like listening to music while boys are more interested in competitive games.

The access to electronic devices and the pattern of usage was similar, but not identical, to that reported in the study that used the same instrument among adolescents in the United States.[@B1] Cross-national differences in the availability of devices are probably due to cross-national differences in the relative cost of the devices and cross-cultural differences in household sleeping arrangements (unlike the United States, in Thailand most adolescent children still sleep in the same bedroom as their parents). Access to devices can change dramatically over relatively short periods of time; for example, an earlier internet-based study[@B15] reported that 72% of Thai teens owned mobile phones while our study found that 94% owned mobile phones. This may partly explain differences in the platforms used by teens in different countries to access the same type of content: for example, we found that the mobile phone was the most frequently used device for listening to music in Bangkok while the United States study[@B1] found that MP3 players were the most commonly used platform for listening to music.

We did not confirm previous reports about the close relationship between high levels of media use and poor school performance.[@B1],[@B4],[@B16] We found a weak correlation between time spent playing games on computers (a predominantly male activity) and lower grade point average, but none of the other types of media usage were related to academic performance. Further research will be needed to determine whether or not there is a causal relationship between the amount and content of the use of electronic media by Thai adolescents and their academic performance -- or other outcomes of interest such as tobacco and alcohol use, anxiety and depressive symptoms, aggressive behavior, and self-harm.

4.2. Limitations {#s9b}
================

There are several limitations that need to be considered when assessing these results.

\(a\) This is a relatively large sample of middle school and high school students from a randomly selected set of schools in Bangkok, but the specific classes chosen in each school were determined by the coordinating teacher, so we are unable to determine how representative the sample is of all adolescents in Bangkok.

\(b\) The students were sent home with the survey instrument so they were not observed while completing the form; it is possible that friends or family members influenced their responses.

\(c\) Several items in the questionnaire were left blank by over 150 or the 768 respondents (they probably skipped some of the sections) so this may have biased some of the results.

\(d\) The time frame for the estimates of the duration of usage of the various devices was in the last day. The purpose of doing this was to limit the problem of recall bias, but the day chosen may have been a weekend or atypical for one reason or another, so the responses may not provide an accurate picture of a 'typical' day for the respondent.

\(e\) The times engaged in each activity using each device were recorded categorically (i.e., none, 5-30 minutes, 30-60 minutes, 1-3 hours, and over 3 hours) so it was not possible to directly estimate times engaged in each activity (which typically involved using various devices). We developed an algorithm for crudely estimating these times (described in the methods section) but this method provides a very conservative estimate of the time using electronic devices for the various activities; the actual times may be substantially higher than those reported in the results.

\(f\) Given the categorical nature of the time data, it was not feasible to assess the relationship of the duration of engagement in various activities with subcategories of demographic variables of interest (e.g., males\<15, males ≥, females\<15, and females \<15).

\(g\) The test-retest reliability of the questionnaire has not yet been assessed.

\(h\) The validity of these self-reports has not been assessed by comparing them with other measures of usage (e.g., parental reports).

\(i\) This is a cross-sectional study so it was only able to assess associations between the demographic variables and the times engaged in various activities, prospective studies are needed to assess cause-effect relationships.

\(j\) This study did not include assessment of type of content accessed by respondents who watched television shows, movies, and other types of media. Subsequent studies aimed at assessing the relationship between the use of different media and subsequent adolescent behavior (e.g., violence to others, self-harm, substance abuse, unprotected sex, etc.) will also need to obtain more detailed information about the type of content accessed.

4.3. Implications {#s9c}
=================

The almost universal availability of a wide range of electronic devices to youth is an inevitable part of modern urban life. Despite limitations in the categorical method of assessing the time using various devices employed in this study, a clear pattern emerges: adolescents spend a substantial part of every single day using these devices, most content of interest to adolescents is obtained from a variety of devices, the pattern of use varies with age and by gender, and parental rules about the use of electronic devices are only intermittently enforced. Overall, 94% of respondents used electronic media for more one hour each day, so it is doubtful that the Thai parental recommendations to limit use to 1 hour or less on school days and 2 hours or less on weekends and vacations[@B17] is feasible or enforceable. More direct evidence about the negative effects of media use by adolescents is needed before recommending the promotion of such draconian measures. Longitudinal studies with more precise time logs of device usage that simultaneously assess the type of content accessed are needed to determine the extent to which these activities have negative (or positive) effects on the social and psychological development of adolescents. If there are negative effects -- the evidence for this remains ambiguous because most studies show associations, not causal relationships -- subsequent studies will be needed to assess the effectiveness of parental or other restrictions on reducing adolescent usage of these devices and, more importantly, to determine whether or not decreased usage actually results in a reduction of the negative outcomes of concern.
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